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Chapter I

INTRODUCTION

GENERAL

This volume is published for the purpose of making
available in one place and on a uniform basis statistics of
the economic structure of the 77 counties in Oklahoma.

Data on population and personal income are presented on
an annual basis for the period 1950-1962. U_$. Bureau of
the Census population enumerations are presented from
the time of statehood in 1907. Data on agriculture, min-
ing, wholesale trade, retail trade, manufacturing, bank-
ing and on social characteristics such as education, hous-
ing, race and the age distribution of the population are
presented for selected years with emphasis on the period
since 1929. However, some of the series extend back to
1910.

This volume is part of the result of a three-year pro-
ject. It has been carried on with financial support
through the Midwest Research Institute in Kansas City,
Missouri (Subcontract No. 2571-1 under Prime Contract
No. NASr-fi3(04)). It has been a cooperative project in-
volving faculty members at seven universities in the six
states of Arkansas, Iowa, Kansas, Missouri, Nebraska and

Oklahoma. The principal investigators have been Dr.
W. N. Peach, University of Oklahoma; Dr. Richard W.
Poole, Oklahoma State University; and Dr. James D.
Tarver, Oklahoma State University. Colleagues in Okla-
homa who have been associated with us on selected aspects
of the project are Dr. Donald Escarraz, Dr. Ansel Sharp,
Dr. Larkin Warner, and Dr. David White at Oklahoma
State University; Dr. James Constantin and Dr. Jack
Robinson at the University of Oklahoma; and Professor
Lee Zink at Southeastern State College. Our colleagues
in the other states have been Dr. Vincent Cangelosi and
Dr. R. N. McMichael at the University of Arkansas; Dr.
Lewis E. Wagner, University of Iowa; Dr. Darwin Daicoff,
University of Kansas; Dr. Robert Paterson, University of
Missouri; and Dr. Wallace C. Peterson, University of
Nebraska. 1 The group has worked closely and effectively
on the project. We have had the benefit of participation
by a number of other faculty members at the various
universities. The computations were carried out by grad-
uate assistants at each of the universities.

Although the 21 tables on each of the counties of
Oklahoma do not contain all the information needed by
all groups, we have tried to select the basic information
most widely used by businessmen and various govern-
mental organizations. With this information available,
it will no longer be necessary for individual groups to
spend endless hours going back over the same sources
of information, such as the various Census publications.
It is now available on a comparable basis for the same
period of time for the 564 counties in the six-state area.
It will be a relatively simple matter to supplement the
data from other sources.

_Glenn H. Miller, Jr., initiated the work in Kansas prior to moving to
Boston to complete requirements for the Ph.D. Vincent E. Cangelosi directed
the work in Arkansas prior to leaving for a year's post-doctoral study under
a National Science Foundation gralaL Conrad Stucky directed the work in
Iowa before acceptirm a Ford Foundation assignment in Lebanon.

The data in this volume relate only to the counties in
Oklahoma. Similar data on a comparable basis have been
prepared for the counties in the other five states. It is our
hope that similar volumes will be published by the other
participating states.

THE PROBLEM

Attention to regional economics has grown in the
post-World War II period. As a result, it has become well
recognized that the most important shortcoming in
regional analysis is the lack of adequate, comparable, re-
liable, comprehensive data on units smaller than the
state level. During recent decades considerable prog-
ress has been made in improving economic and social
data at the national and state levels. This improve-
ment has made possible a corresponding improvement
in the decision-making process by a wide variety of
public and private agencies. Unfortunately, this pro-
gram has not been paralleled by a comparable improve-
ment in data for the areas smaller than the state.

Even where data for units smaller than the state

government have been improved in a particular state,
the regional analyst faces almost insuperable problems
when he moves across state lines. Each of the 50 states

has its own body of tax and spending laws. Some states
have income taxes on persons and corporations; others
do not. Some states have sales taxes; others do not. Even
in the case of two states having taxes on income and
sales, the taxes will vary with respect to such factors as
rates and coverage. There are wide differences in the
administrative machinery for handling statistical data
among the various states. There are big differences in
the interest shown in statistical data among agencies
within a particular state and among the states.

The regional analyst finds himself in the unenviable
position of having developed a body of skills and tech-
niques but lacking the raw materials in the form of
good data inputs on which to test his models. He is
somewhat like a builder with highly skilled craftsmen
and tools but without the steel, brick, lumber and nails
required for putting up a building.

In addition to the work of individual investigators,
regional economic problems are increasingly being
scrutinized by teams of researchers. This is a healthy
development. There are a number of different ap-
proaches .to regional analysis, some of which hold real
promise m coming years.

Recently regional economics was given an important
boost by the Federal Government. A Regional Econ-
omics Division in the U.S. Department of Commerce was
activated in March 1964. The primary function of the
new division is to develop and maintain measures that
reflect the current economic situation in the various

regions of the nation and to provide a means of tracing
regional economic development. To carry out this func-
tion, the division will measure and analyze factors re-



sponsibleforgeographicdifferencesin levelsof economic
activityandin ratesof economicgrowthand develop-
ment. The newdivisionpreparesannualestimatesof
personalincomeby states.It is alsoin processof pre-
paringestimatesof personalincomereceivedbyresidents
of StandardMetropolitanStatisticalAreaswhereabout

of theincomeof thenationisreceived.The division
will alsopreparequarterlyestimatesof personalincome
bystatesonaseasonallyadjustedbasis.Alsoin prepara-
tion areestimatesof personalincomein multi-county
areascoveringthe entirenation.Theseestimates,pre-
paredfor selectedyearsonly,will bein aboutthesame
industrialand type-of-incomedetailasthosenowpub-
lishedby states.Anotherimportantactivityof the di-
visionhasbeenthecompletionofonephaseof ananalysis
ofchangesinemploymentbycountiesbetween1940,1950
and1960.In thisanalysis,whichiscarriedoutseparate-
ly for 32 industriesin eachcounty,factorsunderlying
changesin employmentare identifiedand measured
statistically.This analysisis now beingpreparedfor
publicationin a 9-volumeseriescoveringall countiesin
thenation.

In summary,abasicproblemconfrontingtheregional
investigatoris inadequate,noncomparable,or non-
existentdata. Webelievethatoneof theessentialnext
stepsin regionalanalysisisthegenerationandcollection
of reasonablyuniform,comprehensivedatain a system-
aticframework for units smaller than the state level. The
six-state project, of which this volume is one part of the
resulting research, represents a modest effort along these
lines. Our reference to the project as a pilot program
reflects our conviction that such a framework and data
collection system for regional analysis must eventually
be nationwide. From the inception of the project, it has
been our hope that the cooperative six-state pilot project
will provide support for the emergence of a national
program.

BASIC CONCEPTS

Before proceeding with a description of data and
methodology, we shall discuss briefly the following two
concepts: (1) the concept of regions, and (2) the concept
of regional building blocks. The format of this volume,
including the type of data presented, as well as the over-
all research framework for the six-state project, is based
on these fundamental concepts.

We have operated on the basic assumption that, to
be meaningful, any region must be functionally deter-
mined in terms of the problem at hand, rather than
having as its basis a fixed geographic area. 2 For example,
the region may be a river basin project involving all or
parts of Arkansas, Kansas, Missouri and Oklahoma. It
may include all the counties in Arkansas and some coun-
ties in each of the other three states. Another region

2For a sample of the literature dealing with the regional concept, see:
Richard B. Andrews, "Mechanics of the Urban Economic Base: The Problem
of Base Area Delimitation," Land Economics, XXX, (Madison, Wisconsin:
University of Wisconsin, 1954), pp. 309-319; Donald J. Bogue, State Economic
Areas, U.S. Department of Commerce, Bureau of the Census, (Washington,
D.C., 1951), pp. 1-6; Donald J. Bogue, "The Need for an International
System of Regions and Subregions," Papers and Proceedings o/ the Regional
Science Association, I, (1955), pp. P1-P9; George H. Borts, "'An Approach to
Measuring Regional Growth Differentials," Papers and Proceedings o/ the
Regional Science Association, IV, (1958), pp. 207-220; Joseph L. Fisher, "Con-

cepts in Regional Economic Development," Papers and Proceedings of the
Regional Science Association, I, (1955), pp. W-I thru W-20; Morris E.
Garnsey, "The Dimensions of Regional Science," Papers and Proceedings o/
the Regional Science Association, II, (1956), pp. 27-39; Walter Isard,

County Building Block Data

may involve the counties in a tri-state area where lead

and zinc are .produced. Another region may include
910 counties m 17 states in which an oil company dis-
tributes its products. If comparable data were avail-
able for all counties in the nation, the user in each in-

stance could put together the information on the coun-
ties with which he is directly concerned.

The basic regional building block is the county unit.
Preparation of the data on a county basis has important
advantages and some serious disadvantages. The most im-
portant advantage is that we have more data on a county
basis than on any other local unit. With comparable
data available on a county basis, any user can put together
as many counties as may be required for the purpose at
hand. Another important advantage is that the county
unit is ideally adapted to future change. If the county
unit changes, it seems fairly clear that the change will
not result in a further breakdown of existing counties.
Rather, it seems that the only likely change will be a
consolidation of existing counties. This will create no
problem since the new arrangement will likely consist
of a summation of existing counties.

The county is an unsatisfactory unit especially for
counties in and near Standard Metropolitan Statistical
Areas, where large numbers of workers commute from
one county to another. For example, a large aerospace
installation in Oklahoma City is the largest employer of
civilian labor in an adjoining county. Further, this in-
stallation, in Oklahoma County, draws its employees
from 24 counties. The one-way driving distance for one
worker was 125 miles. Fortunately, in most instances
when data on a group of counties surrounding a metro-
politan area are added together, the problem of situs
washes out:

"Regional Science, The Concept of Region, and Regional Structure,"
Papers and Proceedings o/ the Regional Science Association, n, (1956),
pp. 13-26; Walter Isard and Guy Freutel, "Regional and National
Product Projections and Their Interrelations," Long-Range Economic Pro/ec-
tion, Studies in Income and Wealth, XVI, National Bureau of Economic Re-
search, (Princeton: Princeton University Press, 1954), pp. 427-471; Walter
lsard, et al., Methods o/ Regional Analysis: An Introduction to Regional
Science, New York: John Wiley & Sons, Inc., (1960), pp. 322-324; A. Losch,
"The Nature of Economic Regions," Southern Economic Journal, V, (July
1938-April 1939), pp. 71-78; Harvey S. Perloff, "Problems of Assessing Re-

gional Economic Progress," Regional Income, Studies in Income and Wealth,
XXI, National Bureau of Economic Research, (Princeton: Princeton Uni-

versity Press, 1957), pp. 37-62; Harvey S. Perloff, Edgar S. Dunn, Jr., Eric
E. Lampard, and Richard F. Muth, Regions, Resources, and Economic
Growth, Resources for the Future, Inc., (Baltimore: Johns Hopkins Press,
1960), pp. 4-8; Josiah C. Russell, "The Metropolitan City Region of the
Middle Ages," Journal o/ Regional Science, n, No. 2, (1960), pp. 55-70;
Charles M. Tiebout, "A Method of Determining Incomes and Their Varia-
tions in Small Regions," Papers and Proceedings o/ the Regional Science
/tssociation, I, (1955), pp. F1-F12; Morris B. Ullman and Robert C. Klove,

"The Geographic Area in Regional Economic Research," Regional Income,
Studies in Income and Wealth, XXI, National Bureau of Economic Research,
(Princeton: Princeton University Press, 1957), pp. 87-109; U.S. Bureau of

the Census, U.S. Censuses oI Population and Housing: 1960, Geographic
Identi/ication Code Scheme, United States PHC (2)-1, (Washington, D.C.,
1961), p. V; U.S.D.A., Economic Research Service, Farm Income 1949-1962, A
_upplement to the Farm Income Situation for July 1963, FIS-191 Supplement,
(August, 1963), p. 6; U.S. Department of Commerce, Office of Business

Economics, Personal Income by States Since 1929, (Washington, D.C., 1956),
(Frontispiece); Rutledge Vining, "The Region as an Economic Entity and
Certain Variations to be Observed in the Study of Systems of Regions,"
Papers and Proceedings of the American Economic Association, XXXIX, (May,
1949), pp. 90-92; Rutledge Vining, "Delimitation of Economic Areas: Statistical
Conceptions in the Study of the Spatial Structure of an Economic System,"

Journal of the American Statistical Association, XLVIII, (March, 1953), pp.
44-64; Andrzej Wrobel, "Regional Analysis and the Geographic Concept of
Region," Regional Science Association Papers, VIII, (European Congress,
The Hague, 1961), pp. 37-41.

3For more information on commuting among counties in Oklahoma see:

Richard W. Poole, "Implications of Labor Characteristics and Commuting
Patterns for Regional Analysis," Land Economics, XL, (February, 1964);
Richard W. Poole, and Leonard F. Drinko, "The Clinton-Sherman Air Force

Base Civilian Labor Force," Oklahoma Labor Market, Oklahoma Employment
Security Commission, Oklahoma City, (September, 1963); Walter A. Smith,
"The Vance Air Force Base Labor Force," Oklahoma Labor Market, Okla-
homa Employment Security Commission, Oklahoma City, (August 19631"
Richard W. Poole, Characteristics and Commuting Patterns o/ the O'klaho_n'a

City Air Materiel Area Labor Force, (United States Air Force, Oklahoma
City, 1962).
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As transportation and communications improve,
larger and larger numbers of workers commute from one
county to another. Additional complications arise when
workers in a border county in one state commute to
work in a county across the state line. We have data on
the volume of such commuting for only one year, 1960.
In that year in the case of Sequoyah County in eastern
Oklahoma, almost _ of the entire labor force worked

across the state line. Since wages are reported on the
basis of the location of the job, this means a serious
understatement of wages received by residents of Sequoy-
ah County. If per capita income is computed for
Sequoyah County, an adjustment must be made to take
into account this large volume of commuting. Despite
these disadvantages of the county as a unit, it is still
the best available. For most purposes a satisfactory ad-
justment can be made.

There are honest differences of opinion about the

desirability of preparing estimates of personal income
by county. Some persons emphasize the deficiencies of
the data and point to the growing number of commuters
between counties. We are convinced, however, that
personal income data by county is sufficiently reliable
for decision making by numerous public and private
groups. We believe that if the user is aware of short-
comings in the data he will find it helpful in reflecting
the patterns of change and the industrial sources of in-
come. We are confident that data for heavily populated
counties have a high degree of reliability. As the trend
toward urbanization continues, these heavily populated
counties account for an increasing percentage of the total
population and total income of the state. We are equally
aware that the data for some of the sparsely settled
counties are subject to a wider margin of error. We are
also firmly convinced that the data sources are improv-
ing and that the county income estimates will improve
in the years to come.

Chapter II

NATURE OF THE DATA
AND METHODOLOGY

GENERAL

The types of data needed to facilitate regional analysis
and decision making were determined in consultation
with other regional investigators within and without the
six-state area; private state-local civic, planning, and de-
velopment groups; business firms; and appropriate fed-
eral-state-local government agencies. Given our budget
and manpower limitations, it was not possible to incor-
porate all suggested data items. Thus, through a series
of conferences, data priorities were established. The
resulting framework and system of data collection for
the six-state pilot program logically subclassified into
two broad categories: principal measures of economic
progress, and supporting measures of economic progress.
The former category includes measures previously not
available on a reasonably uniform basis for all 564 coun-
ties. These principal measures are personal income and
population. The generation of these data required the
greatest inputs of manpower. They also involved the
major methodological problems. Given these two mea-
sures, the user can compute per capita personal income
for any desired grouping of counties. Per capita rather
than total personal income is the best single measure
of economic progress since higher standards of living do
not necessarily result from increased total personal in-
come. If population grows more rapidly than does total
personal income, economic well-being will decline. This
phenomenon occurs in many underdeveloped regions of
the world. Herein lies the explanation for our designa-
tion of population, as well as total personal income, as a
principal measure of economic progress. Details with
respect to the development of these two data items for
Oklahoma counties are presented later under separate
headings.

To initiate the population work, a regional workshop
on county population estimates was held at Midwest

Research Institute in Kansas City, Missouri, in July
1962. A major objective of the two-day conference was
to clarify procedures for reporting county school enroll-
ment. Other sources of data and methodology were dis-
cussed. Participants included the director of school
statistics and the director of vital statistics in each of the

six states; persons active in making population esti-
mates in the area; a representative of the Population Di-
vision, U. S. Bureau of the Census, Washington, D.C.;
and a representative of the Office of Health, Education
and V(elfare from Washington, D. C.

In turn, to initiate the personal income work, we held
a three-day conference on sources and methods of esti-
mating personal income by county at the Midwest Re-
search Institute in Kansas City during the fall of 1962.
Project Directors of the county income estimating pro-
gram were present from each of the six states. Federal
statistical agencies sending representatives from the
Washington office included the United States Depart-
ment of Agriculture, the Social Security Administration,
the National Income Division of the United States De-
partment of Commerce, and the United States Bureau
of the Census. The conference was attended also by
representatives of the state departments of Agriculture
in the six-state area, Employment Security Offices of the
state level, representatives of the various state Public
Welfare Commissions, and the Tax Commissions.

The supporting economic progress data are designed
to assist the regional investigator or decision maker in
analyzing the trends revealed by our principal measures
of economic progress. They include information on such
aspects of each county's economy as agriculture, mining,
wholesale trade, retail trade, manufacturing and bank-
ing. Also, data are presented for selected years on social
characteristics such as education, housing, race and age
distribution of the population. The supporting eco-
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nomic progress data are presented in Tables 5 through
21 for each county.

A situation often overlooked by some academicians
and statisticians is that many businessmen, civic leaders
and governmental-legislative officials are unaware of
the nature and scope of .existing data. One objective of
our supporting economic progress data series is to ac-
quaint such decision makers with data availability. To
facilitate this process, detailed source notes and explana-
tions for each data component of this series have been
prepared in a readable form for use by the layman (see
separate volume entitled Source Notes and Explana-
tions). Further, groups knowledgeable with respect to
data sources often find it necessary to go back over the
same source materials and spend much time hashing
and rehashing the same set of data. Even if a person in
one state put this kind of data together, almost surely
his method would differ from the way it would be put
together by an individual in another state. It is our
conviction that once such information is available on
a comparable basis, a large number of people will be
free to allocate more time to analysis as well as to con-
centrate on other areas of study.

A CASE STUDY

To illustrate the use of our building block data, let
us briefly examine a ten-county rural region in the six-
state area. As the following comments indicate, the ten
counties comprise a depressed area.

During the period 1950-1962 personal income in the
United States almost doubled, but in our ten-county
region personal income increased some 70 percent. Na-
tionwide, about 20 percent of personal income comes
from government (federal, state and local). In our ten-
county area 44 percent comes from government. For the
United States transfer payments account for about 8
percent of personal income. In our ten-county area
the figure is around 30 percent. Nationwide manufactur-
ing wages and salaries account for some 23 percent of
personal income. But in the ten-county area only 5
percent comes from manufacturing wages and salaries.

Low income translates into substandard housing and
inadequate sanitary facilities not only in large cities but
also in rural America, as reflected by the following
aggregated data on our ten low-income rural counties.
Of 49,590 housing units only 50 percent have flush
toilets. Fifty-one percent of the housing units have no
bathing facilities. Only 49 percent of the units have hot
and cold piped water inside the structure.

Our supporting economic progress data provide in-
sight into problems which should be dealt with by pro-
grams designed to assist such regions of poverty. To
illustrate, although median age for our ten-county low-
income rural region does not vary significantly from the
national median, the age distribution of the population
is bimodal. This reflects the high out-migration of the
population in the productive age groups. While the ten
counties have experienced a 30 percent decline in popula-
tion since 1930 (from 204,256 to 143,552), the population
55 years and over has increased 96 percent, whereas the
population in the 20-34 age group has declined 59 per-

cent. The 20-34 age group declined from 43,981 to 18,116,
whereas the number of persons 55 years and over in-
creased from 18,399 to 36,012. This redistribution of
population by age groups explains, in part, the relative
.growth of the transfer payment component of personal
income in the region. When the foregoing age charac-
teristics are combined with the area's median educa-

tional level of slightly more than eight years, one be-
comes painfully aware of the problems confronting this
depressed region. While traditional development pro-
grams may raise such a region's level of personal income,
there is no assurance that the people most needing im-
proved incomes will be able to participate to any mea-
surable extent in the newly created economic opport-
unities.

DATA ORGANIZATION

For convenience of reference, the tables are number-
ed uniformly for all counties for all six states. For ex-

ample, Table 1 provides data on personal income by
major component annually from 1950-1962. Table 1 for
all 564 counties includes comparable information. Table
16 includes data on the number of farms, land in farms,
average size, and the value of land and buildings for
the years 1925, 1930, 1935, 1940, 1945, 1950, 1954, and
1959. Again, Table 16 includes the same information
for each of the 564 counties for the same years. Also
for convenience, in a number of tables we have provided
blank spaces for additional years so that the user will
be able to insert later information. Tables 1 through
4 for each county deal with the principal measures of
economic progress--personal income and population.
On the other hand, Tables 5 through 21 contain county
data designated as supporting measures of economic
progress. Further, for purposes of comparison, a set of
the 21 tables has been prepared for each of the six states
and for the United States.

As mentioned earlier, the data in this volume relate
only to counties in Oklahoma. (Also included in this
volume is a set of the 21 tables for the State of Okla-

homa and for the United States.) However, comparable
data have been prepared for the counties in the other
five states.

Source notes and explanations for each of tile 21
tables are presented in a separate volume. This separate
document serves as a supplement to state volumes, such
as this one on Oklahoma, and as an accompanying docu-
ment in those instances where unpublished county data
for a nonpublishing state are provided to a user. In-
cluded in the Source Notes and Explanations is an Ap-
pendix of twenty tables which relate to the explanations.
For example, Table A deals with county boundary
changes during the period 1910-1960; Tables B through
G are concerned with institutions of higher learning; and
Table Q provides information on the decrease in the
number of farms between 1954 and 1959 due to the
change in the definition of a farm which was used in the
1959 Census of Agriculture.

PERSONAL INCOME

We have selected personal income as a principal
measure for assessing economic progress. "Income mea-
sures are the best starting point for an economic ap-
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praisal because (1) income shows how economic activi-
ties pay off, (2) income payments are closely related to
the economic welfare of the people, and (3) it is possible
to break down total income into payments from various
sources, which can be related to the major types of eco-
nomic activity in an area. TM Personal income is defined
as the income received by persons from all sources dur-
ing the calendar year. It includes cash plus selected pay-
ments in kind without deducting personal income taxes
and other direct taxes.

We are satisfied that the personal income data by
county have a high degree of reliability and usefulness
if certain limitations on the data are kept in mind. The
data on personal income and its major components are
highly reliable for the large counties of the state. This
is particularly true for the three Standard Metropolitan
Statistical Areas. Many users will find it desirable to
add together the data for their counties in these three
Standard Metropolitan Statistical Areas. They are the
Oklahoma City area, the Tulsa area, and the Lawton
area. T h e Tulsa Standard Metropolitan Statistical
Area includes Tulsa, Osage and Creek counties. The
Oklahoma City Standard Metropolitan Statistical Area
includes Oklahoma, Canadian and Cleveland counties.

The Lawton Standard Metropolitan Statistical Area in-
cludes Comanche County. A special problem exists
with respect to the Oklahoma City Standard Metropolitan
Statistical Area. The largest employer of labor in
Shawnee, Oklahoma, located in Pottawatomie County, is
an aerospace industry in Oklahoma City. Pottawatomie
County is not a part of the Oklahoma City Standard
Metropolitan Statistical Area, but most statistical users
will find it meaningful to include data on Pottawatomie
County as though it were a part of the Oklahoma City
Standard Metropolitan Statistical Area. These three
Standard Metropolitan Statistical Areas (including Potta-
watomie County) account for about 45 percent of the
population of the State of Oklahoma and about 57 per-
cent of its personal income.

We believe that the data for the less heavily populated
counties of the state are useful for many purposes. These
data indicate the pattern of income and the industrial
sources of the income. They are useful for indicating
growth, the personal income, and the principal reasons
for the growth. When coordinated with population
shifts, they are useful for interpreting longer-term de-
velopments in the various areas of the state. The reader
is again cautioned, however, that as a general rule the
smaller the population of a given county, the less reli-
able some of the individual figures are. Although the
data for individual components and individual sources
ol personal income Irequently lack precision, greater re-
liability attaches to total personal income.

The personal income data shown in each set of county
tables, numbers 1 through 3, in this volume have been
compiled from the hundreds of separate statistical series.
Wherever possible, the data from one source have been
checked against data from other sources. In every in-
stance we have used what we believe to be the most

_Comparative Economic Progress in the Southeast, as quoted in Harvey S.
Perloff. "Problems of Assessing Regional Economic Progress," Regional In-
come, Vol. 21, National Bureau of Economic Research (Princeton: Princeton

University Press, 1957), p. 42.

nearly adequate source. A detailed discussion follows on
the sources of data and methodology employed to de-
rive personal income data for the 77 counties in Okla-
homa.

The National Income Division of the U. S. Depart-
ment of Commerce has published detailed estimates of
personal income by states annually since 1929. The basic
document is entitled Personal Income by States Since
1929, a supplement to the Survey of Current Business,
U. S. Government Printing Office, Washington, D. C.,
1956. The data are kept up to date in the August issues
of the Survey of Current Business, U. S. Government
Printing Office, Washington, D. C. The major com-
ponents of personal income data published by the Na-
tional Income Division consist of wages and salaries,
other labor income, proprietor income, property in-
come, and transfer payments. In turn, the data on wages
and salaries show the following breakdown: farm; min-
ing; contract construction; manufacturing; wholesale
and retail trade; finance, insurance, and real estate; trans-

portation; communications and public utilities; services;
government; and other industries. These are the official
and only data published on a consistent basis annually
for such a long period of time. We accept the figures
published by the National Income Division as our basic
data for the State of Oklahoma for each year. Our task
was to allocate the figures published by the National
Income Division among the 77 counties in Oklahoma
annually for the period 1950-1962.

Wages and Salaries

Although the percentage varies from year to year and
from state to state, the broad generalization will hold
that wages and salaries typically account for about two-
thirds of total personal income. Generally speaking,
wages and salaries will make up a higher percentage of
personal income in periods of depression because dur-
ing depression proprietor income and dividends received
by persons may fall to low levels. On the other hand,
during periods of prosperity, wages and salaries may
rise because of higher levels of employment and higher
wage rates, but proprietor income and property income
may rise even more rapidly, with the result that wages
and salaries comprise a somewhat smaller percentage
of total.

FARM.----Wages and salaries paid to farm workers
have been declining as a percentage of total wages and
salaries and as a percentage of total personal income.
For the period under consideration (1950-1962), the
best data on farm wages and salaries is found in the
Census of Agriculture for 1949, 1954, and 1959. Ideally,
we need data on the number of hired farm workers and
the total amount of their compensation annually on a
county basis. Unfortunately, this information is not
available. Hence, we relied on the data in the Census
of Agriculture. Wages paid hired farm workers in agri-
culture accounted for only a little more than one per-
cent of total wages and salaries in Oklahoma and ac-
counted for only a fraction of one percent of personal
income in Oklahoma. The Census shows the number

of hired workers and total wages paid them in 1949,
1954, and 1959 by county.

The following procedure was used in allocating state
farm wages published by the National Income Division.
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The amount of wages paid farm workers in each county
was computed as a percentage of total farm wages paid
in the state for each Census year 1949, 1954, and 1959.
For example, the National Income Division shows that
$39 million were paid to farm workers in 1950. Adair
County in 1949 accounted for 0.453 percent of the state
total of farm wages paid in that year. In 1954, Adair
County accounted for 0.581 percent of the state total of
farm wages and salaries. We therefore interpolated
these percentages between 1949 and 1954, assuming that
the growth in the percentage of state farm wages and
salaries paid in Adair County was at a constant rate.
The figures were:

1949 -- 0.453 percent
1950 -- 0.479 percent
1951 -- 0.504 percent
1952 -- 0.530 percent
1953 -- 0.555 percent
1954 -- 0.581 percent

The 1950 Adair County percentage (0.479) was applied
to the state total of $39 million in order to get the
amount of wages allocated to Adair County.

In the absence of annual data or any other better
source of data, this is the most reasonable method of
allocating wages of farm workers among counties. We
are fully aware, and the user should be cautioned, that
it is highly unlikely that the percentage changes occurred
precisely as reflected by this procedure. An exception-
ally good crop year or an exceptionally bad crop year
might have meant an increase or decrease in the per-
centage, but such increases and/or decreases are likely
to have been relatively minor. It is to be emphasized
that such percentage increases and decreases are likely
to be relatively more important in sparsely populated
counties than in counties which typically account for a
higher percentage of the state total. The procedure used
has the advantage of eliminating what otherwise would
amount to abrupt changes in wages paid from one year
to the next. In an experimental test using 1949 county
percentages for 1950 and 1951 and 1954 percentages for
1952, 1953, 1954, 1955, and 1956, the farm wage figures
showed in many cases abrupt changes from 1951 and 1952.
For this reason we abandoned that procedure and inter-
polated the percentages for each county between census
years.

MINING, CONSTRUCTION, MANUFACTURING, PUBLIC

UTILITIES AND TRANSPORTATION, TRADE, FINANCE, a N D

SERVXCEINDUSTRIES.--For these seven industry groups the
same basic sources and procedures were used. Differences
for individual industry groups will be noted later. The
first basic source of information was County Employment
Data published biennially by the Oklahoma Employ-
ployment Security Commission (OESC). The OESC
data show "covered" wages and salaries by industry group,
by county, for the larger ("selected") counties. Larger
firms (covered employment) included firms with eight or
more employees through 1955, and four or more em-
ployees beginning in 1956. The number of counties for
which data were published separately during the period
1950-1962 varied among industry groups, but data for
many of the industry groups were published for 46 of
the 77 counties in the state in the later years. These
were the larger counties. In many instances, but not all,
these larger counties accounted for the bulk of the wages

and salaries paid in a specific industry group in the
state.

Wages and salaries paid in the mining industry can
be used to illustrate the procedures generally followed.
Virtually all the wages and salaries paid in mining in
Oklahoma (more than 95 percent of the total in recent
years) consists of wages and salaries paid in crude petrol-
eum and natural gas.

The first major step was to record the OESC data for
wages and salaries paid in mining for the larger firms in
the "selected" counties. The second major step was in-
itiated by computing the data for each of the "selected"
counties as a percent of the sum of the wages paid in all
"selected" counties. In addition to the wages paid in
mining in the "selected" counties, the OESC publishes a
figure called "multi-county" wages and salaries paid (in
the earlier years these figures were called "state-wide").
The multi-county wage figure covers wages and salaries
in the "selected" counties which cannot be allocated de-

finitely to an individual county. For example, an oil
well drilling firm may have its headquarters in Wash-
ington County. During the first six months of a year
it may have employees located predominantly in a very
active drilling county in southeast Oklahoma. During
the following three months drilling activities may shift
to a different county in southwestern Oklahoma. And,
during the final three months of the calendar )ear, the
employees may be shifted mainly to drilling mostly in a
county in the northwest part of the state. This illustra-
tion is somewhat exaggerated but is intended to indi-
cate that the wages and salaries paid by the firm with
headquarters in Washington County may cover em-
ployees working in a number of different counties dur-
ing the year.

Another example might be a textile manufacturing
firm with headquarters in Oklahoma City and with
plants in five other counties in various parts of the
state. The total wages and salaries paid by the firm
may be reported from the headquarters in Oklahoma
City. Still another example: a salesman may be em-
ployed by a firm with headquarters in Tulsa but his
marketing area may consist of nine counties in the
southwestern part of the state. The wages will likely
be reported from Tulsa even though he lives and works
in southwestern Oklahoma and will be shown by OESC
as Tulsa County wages and salaries paid. As transporta-
tion and communication continue to improve, more and
more people move from one county to another to earn
their living. These are examples of multi-county wages
and salaries.

The county percentages computed from the "selected"
counties' wage and salary figures were applied to the
OESC data for "state-wide" or multi-county wages and
salaries in order to distribute the money among the
various counties. For example, in 1950 the amount of
mining wages and salaries shown for Beckham County
was $1,653,000, which was 1.354 percent of the "selected"
counties total. This percentage was applied to the 1950
"state-wide" mining wage and salary figure of $25.536,000
resulting in the allocation of $345,734 to Beckham
County.

The third major step in the procedure involved the
use of data in County Business Patterns. This publica-



Nature of the Data and Methodology

tion currently is published by the Bureau of the Census
of the U.S. Department of Commerce. It is a joint ven-
ture with the Social Security Administration. This series
has been published for the first quarter of 1951, 1953,
1956, !959, and !96'2. It includes, on a county basis,
data on the number of reporting units, the volume of
employment and taxable payrolls by industry groups as
reported under the Federal Insurance Contributions
Act for the Old-Age Survivors and Disabled Insurance
Program. For years prior to 1956 we used employment
and payroll data by county for employers with 0-7
employees. Beginning in 1956 we used data for employ-
ers having 0-3 employees. This was done because prior
to 1956 "covered" employment by OESC included employ-
ers having eight or more employees. Beginning in 1956
"covered" employment by OESC included employers
having four or more employees. Since data were avail-
able for only 5 of the 13 years included in the study,
we used data from the Count), Business Patterns for 1951
to apply to the years 1950 and 1951. We used data from
the 1953 County Business Patterns to apply to the )rears
1952, 1953, and 1954. We used data from County Busi-
ness Patterns for 1956 to apply to our data for 1955,
1956, and 1957. We used data from the 1959 County
Business Patterns to apply to our data for the years 1958,
1959, 1960, and 1961. This was done because the 1962
Count), Business Patterns was not available until quite
late in our work. We used the 1962 County Business
Patterns data to apply to our data for 1962.

The first step was to compute an average county wage
for each county for each of the five years for which
County Business Patterns data were available. This was
done by dividing the number of employees in mid-March
in each county into the taxable payrolls for the period
January to March in each county and multiplying this by
4, since the wage data covered only the first quarter of
the year. It will be noted that using only first quarter
data means that the annual computed wage may be
higher or lower than the actual wage to the extent that
there were seasonal variations. This same precaution
applies to the number of employees. While these pre-
cautions should be borne in mind by the user, it is also
well not to exaggerate their magnitude. The OESC
data for payrolls and employment in the larger counties,
which in all industries account for the bulk of total

wages in the state, are annual wages paid. Hence, using
first quarter data for the relatively small firms did not
result in any significant distortion in the final allocation
of the National Income Division total among the 77
counties. However, reliance on first quarter data may
result in fairly significant differences from the an-
nual volume of payrolls for sparsely populated counties.
Unfortunately no other data are available on an annual
basis against which to check these computations. Even
in the case of the small county, however, the computed
annual wages and the actual annual wages will differ
only to the extent that seasonal variations in a specific
county varied from the other 76 counties in the state.
Based on general observations, we are not aware of any
county or group of counties where seasonal variations
in employment and payrolls differ sharply from the
state average. This is particularly true of the seven in-
dustry groups under discussion.

The second step was to determine the number of
employees in each industry group in each county. The

Count), Business Patterns shows the number of reporting
units by employee size class, by county, by industry.
(Data for some of the very small counties are withheld
to avoid disclosure of data about individual finns, and in
some small counties there may not be any employment,
for example, in manufacturing.)

The employee size classes with which we are con-
cerned were the 0-3 and 4-7 employees for 1951 and 1953
and the 0-3 employment size class beginning in 1956. For
the 0-3 employee size class we used as a midpoint 1.5
employees; for the 0-7 size class we used 3.5 employees.
We multiplied the number of reporting units by the
midpoint of the appropriate employee size class in order
to obtain a figure for the number of employees. This
was determined for each county for each industry group
for each of the five years for which County Business
Patterns data were available.

The third step was to multiply the number of
employees in each industry group for each county by the
average annual wage for that county. This gave us a
figure for total wages paid annually (that is, for the five
)'ears) by industry for each county.

The fourth step was to add together the information
for each industry group for each of the 77 counties. This
gave us a figure for the total by industry group for the
state.

The fifth step was to divide the data for each county
for each industry group by the sum of the wages paid
in the 77 counties in each industry.

The sixth step was to apply these percentages to the
difference between the National Income Division total
for each industry for the State of Oklahoma and the
sum of the Oklahoma Employment Security Commis-
sion wages paid in "selected" counties plus the multi-
county (or state-wide) figure.

The fourth major step was to add together for each
county the dollar amount of wages shown under OESC
data for "selected" counties plus, where appropriate, the
a/located multi-county (or state-wide) OESC data plus
the data generated from County Business Patterns.

When these steps had been completed, the time series
from 1950 to 1962 for each county for each industry was
examined for reasonableness. Data for all of the larger
counties appeared to be satisfactory, but a substantial
number of relatively minor adjustments were made for
wages in the various industries in the sparsely populated
counties. These adjustments seemed necessary mainly
because of the paucity of data for some industries in
some counties for some years. The most common ad-
justment arose from the following situation. For a
given industry in a given county in 1951, County Busi-
ness Patterns might show that there were five firms with
45 employees. In the 1953 County Business Patterns for
the same county for the same industry there might be
an asterisk indicating that data were withheld to avoid
possible disclosure of the operations of an individual
firm. This situation might arise because one or more
of the smaller firms might have gone out of business
or one or more small firms may not have reported wages
paid in the first quarter of 1953. Or, one or more small
firms may have submitted reports to the Social Security
Administration too late to be included in the publica-
tion.
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In the 1956 issue of County Business Patterns for the
same county for the same industry, there might be a
figure for six firms with 75 employees. In such a case,
we frequently made an adjustment in the following
manner. We smoothed the figures between 1951 and
1956 by subtracting the computed wages in 1951 from
the computed wages in 1956 and dividing by 5. Since
this represented 5 years, 1/5 of the difference between
wages in 1956 and the wages in 1951 was added to each
of the years following 1951.

Another type of adjustment arose from the following
situation. For a given county for a given industry,
County Business Patterns data for the early years might
be very small or nonexistent. More frequently, the dif-
ficulty arose because for a given county the Oklahoma
Employment Security Commission did not publish data
in the early years but began to publish it in, let us say,
1959 and continued to publish it annually thereafter.
Lacking data for the early years, an adjustment was made
in the following manner. We computed the rate of
growth in wages in that particular industry in that county
from 1959 to 1962. For convenience let us assume that

the growth rate was $8,000 per year. Let us assume
further that the total figure in 1959 was $300,000. To
get a figure for 1958 we subtracted $8,000 from $300,000
giving us a figure of $292,000 for 1958 and $284,000 for
1957.

In a few instances this backward adjustment of the
wages in a particular county in a particular industry
would have resulted in unreasonable figures for early
years. For example, if the rate of growth from 1959 to
1962 was very rapid, the procedure might have resulted
in a figure of 0, let us say, for 1953 and earlier years.
In these instances we computed the growth rate for
that particular industry for the state as a whole for the
appropriate period of time. For example, in that in-
dustry the growth rate from 1950 to 1958 might have
been 5 percent per year for the state. In the absence of
other information, we assumed that the growth rate for
that industry in that county for that period of time was
similar to the growth rate of that industry for the state.
In that case we inserted a figure for 1958 which was 95
percent of the 1959 figure. The figure for 1957 was
90 percent of the 1959 figure. Similar computations were
made for the other years.

Adjustments of the three types just described were
fairly numerous for industries in sparsely populated
counties. In each case we tried to supplement data from
our main sources with data from any other sources
available including personal contact with individuals
and organizations in or knowledgeable about the coun-
ties in question. In some cases there was no other in-
formation. It is to be emphasized that these adjustments
were frequently significant for wages paid in particular
industries in a particular county for a given period of
time, but taken as a group they did not have any signifi-
cant effect on the pattern of wage payments in the
state. Taken as a group, the total number of adjustments
added up to a fraction of one percent of the state totals.

There were three other industry groups for which
we were not able to apply the procedures just described.
They were agriculture, government, and "other." The
procedure for allocating agriculture wages has been
described earlier.

County Building Block Data

GOVERNMENT WAGES AND SALARIES.--The procedure
for compiling county data on government (federal, state
and local) wages and salaries was complicated. Begin-
ning in 1956, we have annual data from OESC on federal
civilian wages paid in each county in the state. The
OESC state totals, however, did not precisely correspond
with those published by the National Income Division.
For each year 1956 to 1962 we computed each county
as a percentage of the OESC state total and applied these
percentages to the totals published by the National In-
come Division. This provided dol'aar figures for fed-
eral civilian employees for each county for this period.

For the period 1950-1955 a different procedure was
used. We had data on federal civilian employment for
the year 1950 from the Byrd Committee report._ The
Byrd report was not an entirely satisfactory source. It
did not contain information on wages and salaries. It
did, however, contain information on the number of
federal civilian employees by county. We computed
each county as a percentage of the state total shown in
this source. We did not have similar information for

the years 1951 to 1955. We were forced, therefore, to
interpolate the percentages between 1950 and 1956.
For example, a county might have accounted for 9.6
percent in 1950 and 3.6 percent in 1956, a difference of 6
percent for the six years. The percentage allocated to
this county for 1951 would be 8.6 percent of the state
totM, and for 1952, 7.6 percent. When these percentages
were obtained for each county for each year, we applied
them to the dollar totals for the state published by the
National Income Division. This produced a dollar
figure for federal civilian wages for each county for
each year.

Using data on employment rather than wages and
salaries made it necessary to assume that the average
wage paid federal civilian employees was the same in all
counties. Although we are aware that there are dif-
ferences in average wages among the counties, the data
on employment provided a reasonable approximation to
the actual case and it is the best information available.

Federal military wages and salaries were allocated
among the 77 counties in the following manner. The
first step was to determine the military population of all
installations and operations in the state as of July 1 for
the years 1950 through 1962. This information was
secured from the 4th U.S. Army, the Department of the
Air Force, the Department of the Navy, the Marine
Corps, and the Coast Guard. The information secured
from these agencies included counts for military installa-
tions which had been closed during the 1950's. (For the
effect of the opening and closing of a military installation
on county personal income see the data on Carter County,
in which the City of Ardmore is located, which reflects
the opening of the Ardmore Air Force Base in the early
1950's and the closing of the Base in the late 1950's.)
The second step was to compute the number of mem-
bers of the armed forces in each county as a percent of
the state total for each year. The third step was to
apply these percentages to the National Income Di-

5The formal title of this report is: Report o] the Joint Committee on
Reduction ot Nonessential Federal Expenditures, 82d Congress, 1st Session,

On Federal Civilian Employment 1950, U.S. Government Printing Office,
Washington, D.C.. 1950, p. 59, Federal Employment by Localities, Oklahoma.
Hereafter, this will be referred to as the Byrd report.

L
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vision figures for federal military wages and salaries. It
was assumed that the average rate of pay in each county
was the same.

There is no central source of information on wages
paid by agencies of the state government of Oklahoma
on a county basis. The state budget officer, however,
has information on the total amount of wages and salaries
paid for each agency. In many cases, such as the State
Highway Commission, a single agency may have em-
ployees in all or most of the 77 counties in the state.
With the cooperation of the State Budget Office, we sent
out questionnaires to each of the 141 state government
agencies which have payrolls. The response was highly
satisfactory. In some instances we visited the agencies
concerned, and satisfactory data were obtained from
all of them.

The remainder of state and local government wages
and salaries published by the National Income Division
was allocated to local government. Local government
includes counties, municipalities, school districts, and
other units of state government such as districts. Town-
ships are not a unit of government in Oklahoma.

Data for county and municipality wages and salaries
paid in 1958 and 1961 were obtained directly from the
financial statements filed with the state auditor. Inter-
polations were made for the years 1959 and 1960, and
extrapolations were made for prior years back to 1950.

This left only school districts and other special dis-
tricts. Data for administrative and instructional ser-

vices were obtained from the biennial reports of the
State Department of Education of Oklahoma. Adminis-
trative and instructional wages and salaries account for
the bulk of _11 wages and salaries paid by school districts.
Some of the minor groups not covered by administrative
and instructional salaries are bus drivers, janitors, etc.
Administrative and instructional wages paid in each
county were computed as a percent of the state total
for each year.

In the procedures just discussed for state and local
government wages and salaries, we have accounted for
wages and salaries paid by the state government, counties,
and municipalities. The sum of these three items was
deducted from the National Income Division figures for
state and local government wages and salaries. This resi-
dual was allocated on the basis of administrative and

instructional wages paid by school districts. The four
items were then aggregated to arrive at a total of state
and local government wages and sMaries for each county.

"OTHer" InDUSTmEs.--Wages and salaries paid in
"other" industries account for a very small fraction of
one percent of total wages and salaries paid in Oklahoma.
In recent years it has amounted to perhaps ¼ to _ of one
percent. The OESC publishes information on total
"covered" wages and salaries for each year for each
county. We computed each county as a percent of the
state total of "covered" wages and applied these percent-
ages to the figure published by the National Income
Division for "other" industries. This procedure rests
on the assumption that wages and salaries paid in "other"
industries follow the pattern of total wages and salaries in
"covered" employment. Regardless of the method employ-
ed, it would have no significant effect on the pattern
of wages and salaries in the state.

Other Labor Income

Other labor income includes such items as payments
to military reservists, directors' fees, employer contribu-
tions to wivate pension funds, compensation for in-
juries, marriage fees paid to justices of the peace, and
jury and witness fees.

Other labor income is a relatively small figure ac-
counting for about 3 or 4 percent of total wages and
salaries in recent years.

This amount was Mlocated by computing the total
wages and salaries paid in each county as a percent of
the state total for each year. These percentages were
then applied to the figures published by the National
Income Division for other labor income. This procedure
implies that "other" labor income for each county is
proportionate to the total amount of wages and salaries
paid in that county in that year.

Proprietor Income

FARM PROPRIETOR InCOME.--_Are began with a num-
ber of sophisticated procedures for allocating farm
proprietor income. One of these procedures consisted of
an elaborate attempt to deduct from gross farm income
the various expense items of farm proprietors to arrive
at a figure for net farm income. This procedure had to
be abandoned because the data on farm expenses by
county were grossly inadequate. However, further ex-
perimental work with this procedure is being conducted.

Another attempt consisted of using State Tax Com-
mission data on income taxes paid by farm proprietors
in each county. This procedure was also quite un-
satisfactory. One reason is that farm owners may live
m a large metropolitan area and the farm may be
'located 100 miles distant. Yet the owner will pay his
taxes from the county in which he resides. A second
factor is that a farm owner may also derive a substantial
part of his total income from nonfarm activities in-
cluding, for example, the ownership of corporate securi-
ties or ownership of an individual proprietorship. In
reporting his income, such a farmer may not break down
the income from farming to distinguish it from income
from other sources. Furthermore, the definition of net
farm income for tax purposes does not coincide with the
National Income Division's definition of income of farm
proprietors. For these and other reasons, the income
tax data from the State Tax Commission for net farm
proprietor income was not usable.

After several unsuccessful attempts to make detailed
estimates, it was finally decided to rely on data in the
Census of Agriculture for 1949, 1954, and 1959. The
Census contains information on the value of farm

products sold for each county. We computed the value
of farm products sold from farms in each county as a
percent of the state tota_l for each Census year. The
next step was to interpolate these percentages between
the Census years. The third step was to apply these
percentages to the figures published by the National
Income Division for farm proprietor income for the
State of Oklahoma.

This procedure leaves much to be desired. The pro-
cedure assumes that the ratio of net farm income to

gross income from the sale of farm products is the same
for all counties for all kinds of farms whether the farm



10 County Building Block Data

specializes in raising crops or livestock. It assumes also
a consistent rate of increase or decrease in net farm in-
come for the farmers in each county between Census
years. In the absence of better information, however,
this appeared to be the most reasonable approach.

NONFARM PROPRIETOR INCOME.--The State Tax Com-

mission of Oklahoma publishes data each year on the
amount of individual income taxes paid by such groups
as professional persons, services, food, contracting, and
farming and livestock. There are eleven such categories
including a miscellaneous group. We omitted income
taxes paid by persons engaged in farming and livestock
and added together the taxes paid by the other ten
groups for each county for each year. Next we computed
income taxes paid in each county as a percent of the
total individual income taxes paid in the state. We
applied these percentages to the figures published by
the National Income Division for nonfarm proprietor
income for each year.

Another set of estimates was also prepared. These
estimates were based on sales tax collections, by county,
published by the Oklahoma Tax Commission in annual
reports entitled Oklahoma Sales Tax and Use Tax.
The basic assumption was that there was a correlation
between taxable retail sales in a county and non[arm
proprietor income. After the computations were made,
it was decided that income tax data more nearly re-
flected nonfarm proprietor income than sales tax data.
One reason is that there are differences in markup
ratios in different lines of business and different profit
margins. Another reason for abandoning the sales tax
allocator is that, while goods are generally taxable under
the Sales Tax Act, services of such groups as doctors,
lawyers, and dentists are not.

Property Income

This component of personal income includes rent,
royalties, dividends, interest, and some additional rela-
tively small categories of property income.

Data on property income throughout the world rank
very low in reliability. The breakdown of property in-
come among the states published by the National in-
come Division ranks low in reliability relative to other
types of income such as wages and salaries. It is pos-
sible to separate several components of property in-
come and attempt to allocate these amounts among the
counties from a variety of sources. Unfortunately, all
of these sources have major disadvantages. It was de-
cided, therefore, to apportion the figures on property
income for the State of Oklahoma published by the Na-
tional Income Division as a single item based on one
method. The method consisted of using data on total
bank deposits by county for 1950, 1952, 1954, 1956, 1958,
1960, and 1962. Data for each county were computed
as a percentage of the sum of the 77 counties. For inter-
vening years, we interpolated the percentages. The re-
sulting percentages were then applied directly to the
National Income Division figures for the State of Okla-
homa.

A more desirable procedure would be to obtain data
on the various types of property income from the income
tax reports made to the State Tax Commission of Okla-
homa. An effort was made to obtain this informa-

tion, but it involved a large amount of statistical mani-
plflation, and there was also the knotty problem of
avoiding disclosure. Efforts are continuing along this
line, and there is hope that at some future date it will
be possible to obtain more reliable information.

Transfer Payments

Through the courtesy of the National Income Di-
vision, we were provided detailed breakdowns of trans-
fer payments for the State of Oklahoma for each year
1950-1962.

OLD AGE, SURVIVORS A N D DISABILITY BENEFITS

(O.dSDI).--County figures were obtained for 1950 and
for each year 1954-1962 from the Oklahoma City office
of the OASDI program. The data for each county were
computed as a percent of the sum of the 77 counties.
Next, interpolations were made in the percentages for
the years 1951, 1952, and 1953. The resulting percentages
were applied directly to the National Income Division
figures for total OASDI payments made in Oklahoma.
In some years the National Income Division figures
were slightly larger than the OASDI figures, and in
other years the National Income Division figures were
slightly lower.

FEDERAL CIVILIAN PENSlONS.--National Income Di-

vision data for the State of Oklahoma for each year
1950-1962 were apportioned among the counties on the
basis of the Byrd Committee employment figures for
1950 and OESC civilian employment figures for 1956-
1962. The first step was to compute the county per-
centage for each county as a percent of the sum of the
77 counties. Interpolations were made for the years
between 1950 and 1956. These percentages were then
applied to the National Income Division figures for the
state.

FEDERAL VETERAN'S PENSIONS AND COMPENSATION,

MILITARY RETIREMENT BENEFITS_ AND GOVERNMENT LIFE

iNSURANCE BENEFITS.--These three categories of transfer
payments were aggregated and treated as a single item.
They were apportioned among the counties on the basis
of the number of veterans in each county. Basic figures
were obtained from the publication Veterans in the
State of Oklahoma published by the Research and Statis-
tics Service, Veterans Administration. County percent-
ages were computed for each year and applied to the
aggregated amount.

FEDERAL TRANSFER PAYMENTS TO NONPROFIT IN-

STITUTIONS AND "OTHER" FEDERAL TRANSFER PAYMENTS.-

These two categories were added together and treated as a
single unit. The percentages previously computed for
allocating OASDI benefits were used to allocate these two
items among the counties. Both of these items were
small.

RAILROAD RETIREMENT A N D UNEMPLOYMENT IN-
SURANCE BENEFITS. This is a relatively small item and
usually accounts for not more than $10 million a year.
The Census of Population for 1950 and 1960 includes
data on the number of railroad employees. For each
Census year, the data for each county, were computed as
a percent of the sum of the 77 counties. Interpolations
were made for the years between 1950 and 1960 and extra.
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polations for 1961 and 1962. This set of percentages was
then applied to the National Income Division figures.

STATE AND VETERANS' UNEMPLOYMENT INSURANCE

BENEFITS.--Basic figures on benefits were obtained for
each year on a county basis from the Annual Report to
the Governor of the OESC. These figures were ap-
proximately, but not precisely, those published by the
National Income Division. Therefore, we computed the
data for each county for each year as a percent of the
77 counties and applied these percentages to the state
figures published by the National Income Division.

STATE AND LOCAL GOVERNMENT PENSIONS.--Total

government employment by county for 1950 and 1960
was obtained from U.S. Census publications. Figures
for federal government employment by county shown
in the Byrd report were subtracted from the total govern-
ment employment figures. The residual figures were
used as representing state and local government employ-
ment. Data for each county for each Census year were
computed as a percent of the sum of the 77 counties.
Interpolations were then made for the years between
1950 and 1960. Percentages for 1960 were used for
allocating data for 1961 and 1962. These percentages
were then applied to the state figures published by the
National Income Division.

STATE AND LOCAL GOVERNMENT DIRECT RELIEF PAY-

MENTS AND "tOTHER" PAYMENTS.--Direct relief payments
are large items in Oklahoma and currently exceed $100
million annually. "Other" payments by state and local
governments are relatively sm_ll and were therefore
combined with the data on direct relief payments.

The annual reports of the Department of Public
Welfare contain information on direct relief payments
by county for each year. These figures for the state
are similar to, but not identical with, those published
by the National Income Division. We computed the
data for each county for each year as a percent of the
sum of the 77 counties. These percentages were then
applied to the figures published by the National In-
come Division.

BUSINESS TRANSFER PAYMENTS.---Business transfer

payments in Oklahoma are relatively small and in the
period 1950-1962 ranged from $11 million annually to
$24 million annually. These transfer payments consist of
such things as consumer bad debts, corporate gifts to
nonprofit institutions, and theft of merchandise by in-
dividuals.

Business transfer payments were allocated as a group,
rather than by individual component, among the 77
counties on the basis of retail sales tax collections. Sales
tax collections for each county for each year were ob-
tained from the Oklahoma Tax Commission, Sales Tax

Division, and were computed as a percent of the 77
county total for each year. The county percentages were
then applied to the sum of business transfer payments in
Oklahoma, for each year, to obtain dollar estimates for
each county.

Local Review

The county personal income data derived from the
foregoing procedures are presented in three tables for
each county: Table 1--Personal Income, by Major Com-

ponent, Annually, 1950-1962; Table 2--Personal Income,
by Broad Industrial Source, Annually, 1950-1962; and
Table 3---$Vages and Salaries, by Major Industrial Source,
Annually, 1950-1962. Prior to their publication these
county tables were submitted to local civic and business
leaders, through chambers of commerce, for review.

POPULATION

April 1, 1960 population estimates for Oklahoma
counties were computed by Bureau of the Census' "Com-
ponent Method II, ''6 the Vital Rates Method, 7 and the
Bogue-Duncan Composite Method s to determine which
estimation method was most accurate. Tests which are

discussed in the following section revealed that there
were no significant differences in the accuracy of the
three methods in estimating April 1, 1960 county popula-
tions in Oklahoma.

Since the tests indicated that no one of the methods

was superior to the other two methods in estimating
April 1, 1960 populations of Oklahoma counties, any
one of the three methods tested may be appropriately
chosen for use in making July 1 county population
estimates for each year 1950 to 1962. Method II was
selected for use in Preparing the midyear county popula-
tion estimates, not on the basis of its superiority but
rather because it does provide detailed components of
poptflation change lacking in the other two methods.

The annual July 1 county population estimates of
Oklahoma counties, which are shown in Table 4, were
Prepared by "Component Method II." The formula for
computing the annual county population estimates by
Method II is as follows:

P,,=Po-4-B=--Dn+ M,u-[- Mju-_- Pkn-_-_n

where Plu is the midyear (July l) county population
estimate for the n th estimate date or year; Po is the civil-
ian population at the last decennial census date (April 1
of the last Federal census); Bn and Dn, respectively, are
the number of births and the number of deaths occur-

ring between the last decennial census and the n th esti-
mate date; M,u is an estimate of the net civilian migra-
tion between the last decennial census and the n th esti-
mate date; Mju is an estimate of the net movement of
civilians into the Armed Forces between the last decen-
nial census and the n th estimate date; Pkn is the number
of persons in the Armed Forces stationed in the county
on the n th estimate date; and EL_is the error in the mea-
surement of the six components, plus all other com-
ponents.

The six components which constitute the basic input
data for the annual county population estimates were

eU.S. Bureau of the Census, Current Population Reports, Population
Estimates, "Illustrative Example of a Method of Estimating the Current
Population of Subdivisions of the United States," Series P-25, No. 133, 1956;
and "Estimates of the Population of States: July 1, 1950 to 1956," Series
P-25, No. 165, 1957. The computational procedure includes recent un-
published modifications made by the Bureau of the Census since 1957.

7Donald J. Bogue, "A Technique for Making Extensive Population
Estimates," Journal o] the American Statistical Association, 45 (June, 1950),
pp. 149-163; U.S. Bureau of the Census, Current Population Reports,
Population Estimates, "Estimates of the Population of Continental United
States, by Regions, Divisions, and States, and of Alaska, Hawaii, Puerto Rico,
the Canal Zone, and the Virgin Islands: July 1, 1950 and 1953," Series
P-25, No. 97, 1954.

SDonald J. Bogue and Beverly Duncan, "A Composite Method for
Estimating Postcensal Population of Small Areas by Age, Sex, and Color,"
Vital Statistics--Special Reports, National Office of Vital Statistics, Vol.
XLVII, No. 6 (August 24, 1959).
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obtained as follows: First, the civilian population of each
county at the,last decennial census date (Po) was obtained
from the published decennial censuses of population;
second, the annual number of resident deaths and resi-
dent live births for counties were obtained from the de-

partments of vital statistics in each state; third, the
number of persons in the Armed Forces stationed in
each county (Pk,,) on each estimate date was obtained
from the five branches of the Armed Forces--Depart-
ments of the Air Force, Army, Navy, Marine Corps, and
Coast Guard; fourth, the net movement of civilians into
the Armed Forces (Mjn) from each county for each esti-
mate date was estimated, using the male population
18-24 years of age on the last decennial census date and
the state net losses to the Armed Forces, which were
computed by the Bureau of the Census; and fifth, the
net civilian migration (MIn) for each county between the
last decennial census and each estimate date was obtained

by comparing the actual number of elementary school-
age children in grades 2-8 on each estimate date with the
expected number surviving to ages 7.50 to 15.49. In
estimating the net civilian migration between the last
decennial census and each estimate date, Method II uses
national migration factors which represent the ratio
of the migration rate of the total population to the
migration rate of the school-age population for each
estimation period.

The annual 1950 to 1962 county school enrollments
in public schools in grades 2-8 were obtained from the
state departments of public instruction. Parochial
school enroIlments were obtained from each of the

following three religious groups: Catholics, Lutherans,
and Seventh-Day Adventists.

There are some inherent problems of uniformity and
comparability of the basic components which constitute
the input data for Method II. The most difficult com-
ponent to estimate precisely is net civilian migration, be-
cause of the following major reasons: First, it is impos-
sible to obtain school enrollments by county of residence,
since school districts do not follow county boundaries,
and school district reorganization affects county enroll-
ments; second, pupil accounting and reporting pro-
cedures differ among the states and change over time,
thus creating a lack of uniformity in enrollment data;
third, enrollments of public and private schools have
variable reporting and accounting dates; and fourth, it is
impossible to obtain accurate resident county enroll-
merits in grades 2-8 due to the existence of ungraded
classes and special and Federal Indian schools which at-
tract children from various counties and states.

It is impossible to obtain the Armed Forces strength
on each estimate date by county of residence. In most
counties, this factor probably does not greatly affect cur-
rent population estimates. However, in a few instances
where large military installations, with many service-
men living off the bases, are situated near two or three
counties, rather large errors may occur in the annual
population estimates due to errors in the military com-
ponents.

State vital statistics departments allocate births and
deaths to the county of residence. Although errors oc-
cur in the allocation of county of residence, they are
probably small except for some unusual counties. Some
state laws require that institutional deaths be allocated to

the county of previous residence, while the Federal de-
cennial census enumerates institutional populations as
residents of the county in which they are institutional-
ized. Since institutional deaths are not reported separ-
ately, it is impossible to adjust for these small differences.

The basic components which were employed in pre-
paring the annual county population estimates were
carefully checked to obtain the greatest possible degree
of comparability and uniformity throughout the 1950-
1962 period. In view of the limitations which the basic
data contain, the annual estimates for the counties ap-
pear reasonable and consistent with the known popula-
tion shifts which have occurred during this period.

After the annual county population estimates were
computed by Method II, they were proportionately ad-
justed to sum to the Bureau of the Census' official state
July 1 population estimate each year)

As a final check, the annual county population esti-
mates were submitted to local civic and business leaders,
through chambers of commerce, for review.

Technical Note

EVALUATION OF THE ACCURACY OF THREE SELECTED

METHODS OF ESTIMATING COUNTY POPULATIONS IN OKLA-

HOMA.--The purpose of the evaluation test was twofold:
First, to determine whether one of the three methods of
estimating April 1, 1960 county populations was more
accurate than the other two methods; and second, to
determine the most accurate estimation method for each

type of county, given each county's specified character-
istics. 1° Since published evaluation studies had not con-
clusively shown that the various estimation methods
were equally precise for counties with divergent charac-
teristics, such as Population density, metrol_litan classi-
fication, and changes in births and deaths, the best esti-
mation method may vary with the characteristics of each
county, ix

The evaluation was conducted as follows:

First, the population density o[ each of the Oklahoma
counties on April 1, 1950 was tabulated.

Second, each of the 77 Oklahoma counties was classi-
fied into one of the three metropolitan classifications
as of April 1, 1950: (1) metropolitan counties with cen-
tral cities; (2) metropolitan counties without central
cities; and (3) nonmetropolitan counties.

°U.S. Bureau of the Census, Current Population Reports, Population
Estimates, "Preliminary Intercensal Estimates of the Population of States,
July 1, 1950 to 1959," Series P-25, No. 229, May, 1961; and "Estimates of
the Population of States: July 1, 1963, with Preliminary Estimates for July
1, 1964," Series P-25, No. 289, August, 1964.

a0professor David White (Biostatistical Unit, The University of Oklahoma

Medical Center), while a graduate student at Oklahoma State University
and serving as a graduate research assistant on this project, drafted a formal
statistical analysis to test the accuracy of four estimation methods for the 564
counties in the six-state area, based upon errors in the April l, 1960 post-
censal county population estimates. Due to the unavailability of the basic
data in two of the states, the evaluation test could not be made for all four

methods. See: David White, "Report on Statistical Analyses of County Popula-
tion Estimates of Six Midwestern States," Research Foundation, Oklahoma
State University, September, 1962 (Mimeographed); and "Proofs for the
Report on Statistical Analyses of County Population Estimates of Six Mid-

western States," Research Foundation, Oklahoma State University, February,
1963 (Mimeographed).

laWilliam R. Gurley, David White, and James n. Tarver, "The Ac-
curacy of Selected Methods of Preparing Postceusal County Population Esti-
mates," Department of Sociology, Oklahoma State University, December,

1964 (Unpublished Mauuscript).
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Third, for each county the ratio of the 1960 to 1950
births was calculated.

Fourth, for each county the ratio of the 1960 to 1950
deaths was calculated.

Fifth, the April 1, 1960 population estimates for
each county were computed by each of the three esti-
mation methods, the difference between the actual cen-
sus and estimate was calculated, and the logarithm of
the absolute difference was obtained. TM The formula

used to compute the common logarithms (log10 of the
absolute difference) was the following:

Uik = log lc_ --vl_ ] , (1)

where ca, is the April 1, 1960 postcensal county popula-
tion estimate by estimation method i (with i : 1, 2, and
3), in the k TM county (with k -_- 1..... 77); Vlk is the
April 1, 1960 enumerated census population of the k th
count),; and Uik is the common logarithm of the absolute
difference between the estimate for a county and the
corresponding census enumeration for that county. The
positive difference is employed because the precision of
the estimate is desired, and a logarithmic transforma-
tion makes this variable approximately normally dis-
tributed.

Two multiple covariance regression models were
employed to analyze the errors in the April 1, 1960
county population estimates. The following two mathe-
matical models were employed:

U ik=P.--_- al--_- 8Xk-JI--flY k--_- TZk--_- Elk , and (2)

where ai is the fixed effect on the accuracy due to esti-
mation method i, with i = 1, 2, and 3; 01 is the fixed eL
feet on the accuracy due to the metropolitan classifica-
tion in the previous census decade (April 1, 1950), with
1 = 1, 2, and 3; Xk, a covariable, is the population den-
sity of the k ta county in the previous census (April 1,
1950); Yk, a covariable, is the ratio of the 1960 to the
1950 births in the k th county; Zk, a covariable, is the
ratio of the 1960 to 1950 deaths in the k th county; 3, /3,
and 't, are, respectively, partial regression coefficients as-
sociated with the covariables X, Y, and Z; tt is the overall
mean; and U_k is the logarithm of the absolute difference
for the k th county for estimation method i. Each of the
two covariance models assumes that the epsilons (ds)
are normally distributed, with a mean of zero and a
variance of sigma squared [¢ ,.- N (0, o_)].

The least squares method of solving simultaneous
equations was employed to test the following five hypo-
theses:

1. ott_Ot2___ 3.

2. 01=0.0-_---03-
3. 8:0.

4. ¢_=0.
5. "t=0.

a-_Computer programs were written to calculate April 1, 1960 county
population estimates by four estimation methods. The two programs which
calculate estimates by the two composite methods (the. Bogue-Duncan Com-
posite Method and the Bureau of the .Census' Varmtmn of the Composite
Method) were _-ritten under the supervtslon of Professor Margaret F. Shackel-
ford, Department of Preventive Medicine and Public Health, Biostatistical
Unit. The University of Oklahoma Medical Center.
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The five hypotheses were used to determine whether
each of the five independent variables exerts a significant
influence upon the accuraq' of the county population
estimates.

The procedure employed in testing hypotheses 1, 3, 4,
and 5 in Model 2 was to compute the reduction in the
sum of squares which each independent variable and
covariable explains, after first adjusting for the effect of
every other independent variable in the model. For
example, in testing for the significance of the reduction
in the sum of squares in Model 2 due to et (Table I), the
following computation was made: R(a 1/_, 8, _, "t) = R
(_, or, 8, fl, "t) -- g(g, 8, /3, "t)- The adjusted sums of
squares shown in Table I were computed in this man-
ner, using the entire computational model. This pro-
cedure of testing hypotheses gives a precise measure-
ment of the influence of each independent variable in the
model and provides an exact test of the hypotheses. F-
and t-tests were made in testing for significant differ-
ences.

Table II indicates that the Bogue-Duncan Composite
Method was slightly the most accurate method for
estimating the April 1, 1960 populations of Oklahoma
counties, followed, in order, by the Vital gates Method,
and Component Method II. However, the variation in
the Bogue-Duncan estimates is highest (s=.636390), fol-
lowed, in order, by the Vital Rates Method and Method
II; and the coefficients of variation follow the same
order as the standard deviations (Table II). Due to
variability of the errors for each of the estimation
methods in the 77 counties and their small mean dif-
ferences, the calculated variance ratio was not significant
at the five percent level (Table I).

The accuracy of the April 1, 1960 Oklahoma popula-
tion estimates was directly associated with the popula-
tion density of the counties in 1950, for the errors in-
creased as the population density of counties increased
(Table I). The calculated variance ratio of 21.52 was
significant at the one percent level.

The mathematical model used in computing the
analysis of variance shown in Table I did not include
a metropolitan classification of counties in 1950, since
this variable measures practically the same thing as does
population density in 1950. Nevertheless, errors in
the three estimation methods were tabulated by metro-
politan classification to provide a test for Model $
(Table III).

Table II indicates that the Vital Rates Method was
most accurate for the two counties in Oklahoma which

were in metropolitan areas in 1950, followed, in order,
by the Bogue-Duncan Composite Method and Method
II. For the 75 nonmetropOlitan counties in 1950, the
Composite Method was most accurate, followed, in
order, by the Vital Rates Method and Component
Method II. Table III shows that the errors in the popu-
lation estimates for nonmetropolitan counties were
significantly smaller than for metropolitan counties,
with the calculated variance ratio of 25.10 being signifi-
cant at the one percent level. However, the errors in the
estimation methods do not differ significantly within
each of the two metropolitan classifications.

The other covariable which was closely related to
estimator accuracy was the ratio of the 1960 to 1950
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births, with the calculated variance ratio of 33.44 being

significant at the one percent level (Table I). As the

number of births in the county increased between 1950

and 1960, the accuracy of estimation decreased. The ratio

of 1960 to 1950 deaths had no appreciable influence on

estimator accuracy.

Therefore, only two of the hypotheses tested in Table

I for Model 2, numbers 3 and 4, were rejected. In addi-

tion, the F-test based upon the results given in Table

III rejects hypothesis number 2 (01 =/= 03; there were no

02, suburban metropolitan, counties in Oklahoma in

195o).

TABLE I

ANALYSIS OF VARIANCE OF ERRORS IN

APRIL 1, 1960 POPULATION ESTIMATES OF

COUNTIES IN OKLAHOMA, COMPUTED BY THE

VITAL RATES METHOD, METHOD II, AND THE
BOGUE-DUNCAN COMPOSITE METHOD

(MODEL 2)

Source Degrees Sum Calculated
cf of of Mean Variance

Variation Freedom Squares Square Ratio

Total ................ 231 2,023.1398

R (/_) ................ 1 1,944.2182

R (due to Model [ pt) --- 5 21.1006
Estimation Methods

Riot (adjusted)] ...... 2 .2007 .1003 <1

Population Density in 1950

R[8 (adj.)] .......... 1 5.5307 5.5307 21.52"*
Ratio of 1960 to 1950

Births R[fl (adj.)] .... 1 8.5938 8.5938 33.44 H
Ratio of 1960 to 1950

Deaths R ['f (adj.)] ___ 1 .0950 .0950 _I
Error ................ 225 57.8209 .2570

*'One and two asterisks indicate significance at the five and one percent
levels, respectively.

County Building Block Data

TABLE H

SUMMARY OF ERRORS IN THE APRIL 1, 1960
POSTCENSAL POPULATION ESTIMATES OF

COUNTIES IN OKLAHOMA, COMPUTED BY
THE VITAL RATES METHOD, METHOD II,

AND THE BOGUE-DUNCAN COMPOSITE

METHOD (MODEL 3)

Metropolitan Classification

Metropolitan Metropolitan Non-
Counties with Counties metropolitan

Estimation Method Central Cities without Counties Total
Central Cities

Total Absolute Log Di[[erences
Method II ........ 8.199 218.117 226.316
Vital Rates Method_ 7.831 --_ 215.227 223.058
Bogue-Duncan
Composite Method_ 8.127 212.659 220.786

Total ........ 24.157 646.003 670.160
Means of the Absolute Log Differences

Method II ........ 4.100 2.908 2.939
Vital Rates Method _ 3.916 2.870 2.897
Bogue-Duncan
Composite Method _ 4.064 ___ 2.835 2.867

Total ......... 4.026 ___ 2.871 2.901
Standard Deviation of the Errors

Method II ......... 511238 .497951 .530324
Vital Rates Method _ .449012 .... 572272 .586215
Bogue-Duncan
Composite Method_ .050200 .... 613354 .636390

Total ......... 317344 .... 561492 .585779

Coefficients o[ Variation of the Errors 1
Method II ........ 12.47 --- 17.12 18.04
Vital Rates Method_ 11.47 ___ 19.94 20.24
Bogue-Duncan
Composite Method _ 1.24 --- 21.64 22.20

Total ........ 7.88 -__ 19.56 20.19

1V = s/X (100), where the coefficient of variation gives the standard devia-
tion expressed as a percentage of the mean.

TABLE III
ANALYSIS OF VARIANCE OF ERRORS IN APRIL

1, 1960 POPULATION ESTIMATES OF COUNTIES

IN OKLAHOMA, COMPUTED BY THE VITAL
RATES METHOD, METHOD II, AND THE

BOGUE-DUNCAN COMPOSITE METHOD

(MODEL 3)

Source Degrees Sum Calculated
of of of Mean Variance

Variation Freedom Squares Square Ratio

Total ................... 231 2,023.1398
R (ix) ................... 1 1,944.2182
Corrected Total ........... 230 78.9216

Metropolitan Classification __ 1 7.7969
Error ................... 229 71.1247

7.7969 25.10"*
.3106

*One and two asterisks indicate significance at the five and one percent
levels, respectively.
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